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(57) Abstract- A compact microstrip antenna particularly suited for GPS applications includes a dielectric (10). a square radiating 
rmfm (X^^^ comers (22) and a truncated ground plane (12). H^c radiating elen^ent (11) has a reaaance -ndow 

ST o eng hen the current path and a feed point (27). The radiating element (1 1) is partially shorted to the S^^^l P'^^ ^^^^^^^^ 
rSctanre Ldow (25) and partial shorting reduce the size of t^ 
characteristics and sensitivity to circular polarization. 
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COMPACT MICROSTRIP ANTENNA FOR GPS APPLICATIONS 

This application claims the benefit under 35 
U.S.C. § 119(e) of the U.S. provisional patent 
application no, 60/158,506 filed October 8, 1999. 

5 Technical Field 

The present invention relates to antennas and 
more particularly to a compact microstrip antenna that is 
particularly suitable for Global Positioning System (GPS) 
applications. 

10 Background Art 

Prior knovm devices for GPS have generally been 
hand held or vehicle mounted. The antennas for these GPS 
applications have generally been helix antennas on 
multilayer patch antennas. These antennas are complex and 
15 relatively expensive to manufacture. 

In GPS applications worn on the body, such as 
for prisoner tracking, the body can interfere with the 
antenna function and the antenna must be capable of 
efficient function at any rotation in free space. 
20 Antennas for such GPS systems must have good isotropic 
characteristics and be sensitive to circular 
polarization. 

Disclosure of the Invention 

A compact microstrip antenna having a 
25 dielectric with a radiating element on a first side and a 
ground plane on a second side is disclosed. The radiating 
element disclosed is substantially square with chamfered 
corners The radiating element is partially shorted along 
a first edge to the ground plane through shorting posts 
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extending through the dielectric. The radiating element 
includes a reactance window parallel to and spaced from 
the first edge, and a feed point between the first edge 
and the reactance window. 

5 Brief Description of the Drawings 

Details of this invention are described in 
connection with the accompanying drawings that bear 
similar reference numerals in which: 

Figure 1 is a perspective view of an antenna 
10 embodying features of the present invention. 

Figure 2 is a top plan view of the antenna of 

Figure 1. 

Figure 3 is a bottom plan view of the antenna 
of Figure 1. 

15 Detailed Description Of The Invention 



20 



Referring now to Figures 1, 2 and 3 the compact 
antenna embodying features of the present invention 
includes a dielectric 10, a radiating element 11, and a 
ground plane 12. The dielectric 10 is generally a thin 
planar layer with a square outline, and includes a planar 
first side 14 and a spaced, oppositely facing planar 
second side 15. 



The radiating element 11 is a siibstantially 
square thin layer of conductive material such as copper 
25 disposed on the first side 14 of the dielectric 10. The 
radiating element 11 is slightly smaller than the first 
side 14 and a border 16 of first side 14 extends around 
the radiating element 11. The radiating element 11 has a 
first edge 18, spaced second and third edges 19 and 20 
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extending transversely from opposite ends of the first 
edge 18, and a fourth edge 21, spaced from the first edge 
18 and extending between the second and third edges 19 
and 20. 

5 The corners connecting the first, second, third 

and fourth edges 18, 19, 20 and 21 are chamfered so that 
the first, second, third and fourth edges 18, 19, 20 and 
21 are connected by chamfer sections 22. Preferably the 
chamfer sections 22 extend at 45 degrees relative to the 
10 first, second, third and fourth edges 18, 19, 20 and 21. 
The chamfer sections 22 are preferably sized to reduce 
the length each of the first, second, third and fourth 
edges 18, 19, 20 and 21 by about 10% at each end, so that 
the length of the first and fourth edges 18 and 21 is 

15 about 80% of the distance from the second edge 19 to the 
third edge 20 and the length of the second and third 
edges 19 and 20 is about 80% of the distance from the 
first edge 18 to the fourth edge 21. 

The ground plane 12 is truncated, having an 
20 area slightly larger than the area of the radiating 

element 11, and is disposed over substantially the entire 
second side 15 of the dielectric 10. The antenna includes 
means for partially shorting the first edge 18 of the 
radiating element 11 to the ground plane 12. The first 

25 edge 18 of the radiating element 11 is considered to be 
partially shorted because only a portion of the first 
edge 18 of is connected to the ground plane 12 instead of 
the entire first edge 18 of the radiating element 11. In 
the illustrated embodiment the means for partially 

30 shorting includes a plurality of uniformly spaced 

shorting posts 24 in the form of plated through holes 
extending through the dielectric 10 and electrically 
connecting a portion of the first edge 18 to the ground 
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plane 12. The shorting posts 24 are linearly arranged 
along and as close as possible to the first edge 18 and 
are substantially centered along the first edge 18. The 
means for partially shorting may alternatively include 
5 conductive tape or a tab extending around the dielectric 
10 from the first edge 18 of the radiating element 11 to 
the ground plane 12. The width of the means for partially 
shorting is preferably 35% to 55% of the distance from 
the second edge 19 to the third edge 20. 

10 A reactance window 25, in the form of a narrow 

rectangular strip cut into the radiating element 11, 
extends parallel to and spaced from the first edge 18 
opening inward from the second eidge 19 and extending 
towards the third edge 20 of the radiating element 11. 
15 The radiating element 11 includes a feed point 27 located 
between the first edge 18 and the reactance window 25 and 
substantially centered between the second edge 19 and the 
third edge 20. In the illustrated embodiment the feed 
point 27 includes a plated through hole through the 
20 dielectric 10. The feed point 27 may alternatively 

include a non-plated hole. The ground plane 12 includes 
an opening 28 around the feed point 27 on the second side 
15 of the dielectric 10 so that the feed point 27 is 
electrically isolated from the ground plane 12. A coaxial 
25 cable (not shown) in the embodiment shown may be attached 
to the antenna with the center conductor of the coaxial 
cable connecting to the feed point 27 at the second side 
15 of the dielectric 10 and the outer conductor of the 
coaxial cable connecting to the ground plane 12. 

30 By way of example, and not a limitation, an 

antenna as described above can be dimensioned as follows 
for GPS applications. The dielectric 10 and the ground 
plane 12 each have a length of 24 mm and a width of 24 
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mm. The dielectric is 3 mm thick. The radiating element 
11 is 22 mm wide and 22 mm long. The corners of the 
radiating element are chamfered about 2 mm so that the 
first, second/ third and fourth edges 18, 19, 20 and 21 
5 are each 18 mm long and the chamfer sections 22 are about 
2,8 mm. There are five shorting posts 24, each 1 mm in 
diameter, spaced at regular intervals of about 2 mm to 3 
mm so that the span between outside shorting posts 24 is 
between 8 mm and 12 mm. The reactance window 25 is spaced 
10 8 mm from the first edge 18, extends inward 11 mm from 
the second edge 19 and is 0.5 mm wide. The feed point 27 
is 1.4 mm in diameter, and is spaced 3 or 4 mm from the 
first edge 20. The opening 28 in the ground plane 12, 
around the feed point 27 is 2.8 mm in diameter. 

15 The antenna may be constructed of any other 

substrate material. An exemplary material is MC3D Medium 
Frequency Laminate from GIL technologies, Collierville, 
Tennessee, with a dielectric constant of about 3.86. The 
partial shorting of the radiating element 11 to the 

20 ground plane 12 reduces the size of the radiating element 
11. The reactance window 25 reduces the size of the 
radiating element 11 and increases the amount of 
diffracted waves, which improves the isotropic 
characteristics of the antenna and helps make the antenna 

25 sensitive to two perpendicular linear polarizations. The 
square radiating element 11 and the chamfered sections 22 
increase the sensitivity to circular polarization. The 
truncation of the ground plane 12 reduces the antenna 
size and improves the isotropic characteristics. The 

30 antenna of the present invention is significantly simpler 
and less expensive to manufacture than prior known 
antennas for GPS applications. 



wo 01/31739 PCT/USOO/27855 

6 

Although the present invention has been 
described with a certain degree of particularity, it is 
understood that the present disclosure has been made by 
way of example and that changes in details of structure 
5 may be made without departing from the spirit thereof. 
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What is Claimed is: 

1. A compact microstrip antenna comprising: 

a dielectric having a first side and a spaced, 
oppositely facing second side, 

a substantially square radiating element on 
5 said first side having a first edge, spaced second and 
third edges extending transverse to said first edge and a 
fourth edge extending between said second and third edge 
opposite said first edge, said first edge being connected 
at opposite ends to said second and third edges by 
10 chamfer sections, said fourth edge being connected at 
opposite ends to said second and third edges by chamfer 
sections, said radiating element having a reactance 
window spaced from said first edge and opening through 
and extending inward from and transverse to saidj second 
15 edge, 

a groxind plane on said second side, and 
means, connected between said first edge of 
said radiating element and said ground plane, for 
partially shorting said radiating element to said ground 
20 plane. 

2. The antenna of Claim 1 wherein said ground 
plane is truncated. 

3. The antenna of Claim 1 wherein said means 
for partially shorting includes a plurality of uniformly 
spaced shorting posts each extending through said 
dielectric from said ground plane to said radiating 

5 element, said shorting posts being generally linearly 
disposed along a portion of said first edge of said 
radiating element. 
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4. The antenna of Claim 3 wherein plurality of 
shorting posts is centered between said second and third 
edges . 

5. The antenna of Claim 1 wherein said means 
for partially shorting has a width that is about 35% to 
55% of the distance between said second and third sides. 

6. The antenna of Claim 1 wherein said chamfer 
sections connect at 45 degree angles to said first, 
second, third and fourth edges. 

7. The antenna of Claim 1 wherein said chamfer 
sections are sized such that the length of said first 
edge and said fourth edge is about 80% of the distance 
from said second edge to said third edge and the length 

5 of second edge and said third edge is about 80% of the 
distance from said first edge to said fourth edge. 

8. The antenna of Claim 1 wherein said 
radiating element includes a feed point located between 
said first edge and said reactance window . 

9. The antenna of Claim 8 wherein said feed 
point includes a plated through hole extending through 
said dielectric and said ground plane includes an opening 
around said plated through hole to electrically isolate 

5 said feed point from said ground plane. 

10. A compact microstrip antenna with good 
isotropic characteristics and sensitivity to circular 
polarization, and particularly suited for GPS 
applications comprising: 

5 a substantially square, planar dielectric 

having a first side and a spaced, oppositely facing 
second side, 

a substantially square radiating element on 
said first side having a first edge, spaced second and 
10 . third edges extending transverse to said first edge and a 
fourth edge extending between said second and third edge 
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opposite said first edge, said first edge being connected 
at opposite ends to said second and third edges by 
chamfer sections, said fourth edge being connected at 

15 opposite ends to said second and third edges by chamfer 
sections, said chamfer sections connecting at 45 degree 
angles to said first, second, third and fourth edges and 
sized such that the length of said first edge and said 
fourth edge is about 80% of the distance from said second 

20 edge to said third edge and the length of second edge and 
said third edge is about 80% of the distance from said 
first edge to said fourth edge, said radiating element 
including a reactance window spaced from said first edge 
and opening through and extending inward from and 

25 transverse to said second edge, said radiating element 
including a feed point located between said first edge 
and said reactance window, said feed point including a 
plated through hole extending through said dielectric, 
a truncated ground plane on said second side, 

30 said ground plane including an opening around said plated 
through hole to electrically isolate said feed point from 
said ground plane and 

a plurality of uniformly spaced shorting posts 
each extending through said dielectric from said ground 

35 plane to said radiating element, said plurality of 

shorting posts being generally linearly disposed along a 
portion of said first edge of said radiating element and 
substantially centered between second and third edges for 
partially shorting said radiating element to said ground 
40 plane. 
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